3D genome organization is strongly predictive of DNA replication timing in mammalian 6 cells. This work tested the extent to which loop-based genome architecture acts as a regulatory unit 7 of replication timing by using an auxin-inducible system for acute cohesin ablation. Cohesin ablation 8 in a population of cells in asynchronous culture was shown not to disrupt patterns of replication 9 timing as assayed by replication sequencing (RepliSeq) or BrdU-focus microscopy. Furthermore, 10 cohesin ablation prior to S phase entry in synchronized cells was similarly shown to not impact 11 replication timing patterns. These results suggest that cohesin-mediated genome architecture is not 12 required for the execution of replication timing patterns in S phase, nor for the establishment of 13 replication timing domains in G1.
Rao et al, 2017 was used to identify genes with differential expression in response to cohesin loss 154 upon auxin treatment. Briefly, significantly changed genes were classified as those with an absolute 155 fold change greater than two, an adjusted p value less than 0.05, and at least 0.5 RPKM. These 156 cutoffs yielded 74 genes which were induced upon auxin treatment and 16 which were fusion protein after two hours of auxin treatment, we analyzed mClover signal in treated and control 178 cells by microscopy ( Figure 1A ) and flow cytometry ( Figure 1B) . These two methods yielded 179 comparable values: after two hours of auxin treatment 73% of cells were mClover-negative by flow 180 cytometry (n=40,649), and 78% were mClover-negative by microscopy (n=54) ( Figure 1B,C) . Cells 181 that retained residual mClover signal after auxin treatment had notably reduced intensity of signal immunofluorescence (IF) was carried out for Scc1. 81% of cells imaged were negative for Scc1 stain demonstrated a loss of Scc1 within an hour of auxin treatment in the same cell line [29, 30] . 
Acute loss of cohesin in S phase does not perturb replication patterns 195
To analyze the impact of cohesin loss on DNA replication timing, we have used RepliSeq on 196 asynchronously-growing auxin-treated and untreated control cells [31, 32] . Asynchronously growing 197 cells were treated with auxin for two hours or left as untreated controls, pulsed with BrdU for a further 198 two hours, and then FACS enriched on DNA content into four S phase fractions. DNA was extracted 199 from each fraction, then BrdU-containing nascent DNA was immunoprecipitated and subjected to 
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correlation calculated for RT values across genome, compared to previously-published 4D Nucleome nocodazole treatment for eight hours. Cells were released from nocodazole by mitotic shake-off and 254 30 minutes after the shake-off auxin was introduced for treated cells. Both auxin-treated and 255 untreated cells showed similar cell cycle progression following release (Supplemental Figure 3) .
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Synchronized auxin-treated or untreated control cells were pulsed with BrdU at two, five, and eight 257 hours post-release. Two hours after the addition of BrdU to each synchronized timepoint the cells 258 were harvested and DNA was extracted. BrdU-labeled nascent DNA was immunoprecipitated and 259 subjected to high-throughput sequencing. The overall replication timing profiles for synchronized cells 260 with cohesin depleted from early G1 showed the same pattern to those of untreated synchronized 261 cells ( Figure 4A ). The variability between treated and control cells was comparable to that between 262 control cells and an independent control HCT116 dataset ( Figure 4C ). 219 bins showed significant 263 changes in response to cohesin ablation (out of 56,034 50 kb bins with map score > 0.5), and these 264 were spread across the genome (median distance between bins 700,000 bases) and enriched in 265 unmappable regions such as centromeres ( Figure 4B ). Just 14 of these bins were shared with the 266 significant bins from the asynchronous sample, and in four of these bins the direction of the change 267 was different -suggestive of noisy or unmappable loci rather than a consistent biological effect (Table   268 1). 
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Replication timing values for auxin-treated and control cells were assessed along 10 Mb windows to 299 either side of Scc1-invariant and dependent boundaries. Both control and auxin-treated datasets 300 showed a similar relationship between replication timing domains and TAD boundaries: the loss of 301 TAD organization did not lead to changes in replication timing across TAD boundaries ( Figure 5B ).
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Furthermore, Scc1-invariant and compartment boundaries were found to show a stronger relationship 303 to replication timing domains than Scc1-dependent boundaries, as evidenced by a sharper change in 
